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t- & 5 } (Dit-S-Wk&'Stsm.i&yi*. -fv^»;*yh^!iy?l:J:oTl#l:Iflt6: 
i£-^tp,g#co«£,{fc7 p n-ir* 0 
[ 2 ] 

5t (1) <E> {fc-g-ifc K *5 V N T . AiSS^CJ: 9fi$tlt7i=AT?fet) < B^t^lc i 9 
IftSJlf^iiU^IJfcS^ IStll t!Bf O-f y h flij 7° a i? * „ 

[ 3 ] 

5£ (1) C K # T , R 1 i: R 2 £ li -t it Jfi St L T H S fc tt C , . 4 7 yi' # ^ T' 5 > 

IS * 35 1 £ fc.fi 2 <D ^ -f ft fr\z. IE « CO 4 ^ ^ v 5 = h JB'J 7* o -fc ;* „ 

[ n*a 4 ] 

ffimM#&m&M#T*hz>, m 1 ~ 3 <n v> -r 1 gi ic ib« <t> ^ >- ^ y j&y ^ 

n ir ^ „ 
[«*95] 

f»*3Sl~4<OV^-fn^l«tC|2i&cr)7 P n-fex[C < t'3f(]JSiJL/cS{^, 4# , — ~> 

y K^n-^iH-I^H K, r * * ? 4 frttn . 7 9 -y ? , If ? * RTf&m* 
[ W * « 6 ] 

■»#j*i~3«^-f;h.j&»ign::iE*©st (1) o{k-g-^i:s * t ^mmm t wjs-g- ^ * tz 

0^#<O1000m:i;^*^©-faiHfa&M^;^^£cDii&SS£^ti^ mllBm^^io 
[ »** 7 ] 

1 0 ju ¥■ *S ?L if W X Sr t> o 7 w jv 9 & il L T m ii U , it*3S6(c:|BicCO|a^^„ 

I 8 ] 

Zi^I-f^-VtHa^l-r^vi: <7>^S^/iM00ppni*^T-fc5, ft 6 ^ 13 7 <D 

[ 9 i 

m \z ib « m. „ 

• [ » * « 1 o ] 
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[ft 2 1 




* (2) 

{ 5t * , Xtt*^«tt«*a-Cfc'0 ; pttl — ; &i;q|j:0-4T*fc6) Oft 

^1 o 

1 1 ] 

Ji 1 0 (CfBt^ft^^o 
1 2 ] 

^^>- £r^fr^ y^^xy F/!) y ^ # — h y y^tfcot, *u 15 & ^ & 
7 ^ V J*9 \C fo 9 > iiijfeffi/&^^fi:£jg6~90 *J ^ 

-< ^ ^ ^ * y b ^ y > * # - h y y o 

[ 0 0 0 1 ] 

* « W 14 , ft . ^nbcD{k^^i$:^*i-5*a^^. << . PPS'J^nir^. Pp WJ L fc ' 
Sft: (substrate) , R tf^f y ^ ^ * 5/ h ^ y ^ ^ * - h J y I- S t 5 o 
^y^^xy h EPJBO (IJP)Hu > X/i^S: SflcfcSjltt £ * * X* 4 

b*#±ici«i***t5#-iif»ep«ia6"Cjba. 
[0002] 

fe t>*^ ^ * tt, «ixfc»*E*«. »3ttt, B^/yttSi;*¥«S?rt)0, ft 

o# !) Lfc, fcli*©ftv*Wfc**«i-6©i*»*l^. £ * fc: S ffl L tc t # f£ It 4 

y y^sihjotlS 5^)t\ -< v ^ * * 7^1:^7^ h#tiftv>i 5 

K L ft It ft fcf ft b ft v> e S fc . ^©^^^ttj|«v^/X^*r*v^TU*5«tJB**»J*bfc 
^SftKi:4<, ^^r^^iT/^"Ct>^^^ftJt^tfift bftv^ 0 
[ 0 0 0 3 ] 

7 * h y r y x a P * n » <d hi jbo ^ k t o t w tc mm t ft 5 o a , e * ft t fo a □ ep B'J ft a 

»l:^f:oT0)ti^I^5:H^i^t\ # £ it » ft f£ ^ H ® ^ ^ * # ^ ft 

ti^ B l^l4*&-, IrI k , v ^ ^ 5/ h o ^ * h y r y x a r& s <d m so » « . ^ 
n y « <z> ^ k £ « ^ u ft tt ft ft ft -x? , 1 jp-y v * -e ffi ffl i- 5 & WW: . tff ft ft 
£!t«tli-C*ftv\ ^«<^*^^i:KiSi-5H3BiJ» I t I ^>*6#Jtt, it ft tt ^ {£ £ o 
*#ftJSH£ftoTV^rfcasfe5o 
[ 0 0 0 4 ] 

* IS ?S 14 , «iitBt/ytti:»*ttt -f ^ ^ * y Y pp ff| ffl 4 v ^ t , >f ^ 

*8flCJ;9x S (l) : 

[ 0 0 0 5 ] 

[ft 1 1 
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5* (1) 

[ 0 0 0 6 ] 

& 5 } ^{b-^^irSr^tfjafiK^Sr, ^fy^^xy b / y y ^ I: ± o TSfrClfflt 5 ^ 
[ 0 0 0 7 ] 

/f y^^xy h^y V^STJ 5 -^ — T;v-f y h^y V ^ fc £ „ * — >f V ^ 

t y f - ^^o-fv^^iiffl^tu, :ni:iots*tty 7^t©w ^>.ffi *f w a » ^ 

lc IS tf) ^ [pUt bti/fc/J^^ ft^^<^^^"t ; ll.J5fc^3: I !lt£t~t"5o UttO*^*^^ 
y yfTM^ /h £ ft IS fH <£> & » K J: o T * y 7 >r * b m J& Vo & kt £ tt 5 □ fc 5 v> N 

^ (i, fc t ^ flPCTH ^*<k BB » WOOO/48938-g-S V IS] « WOOO/55089-g- \Z IB ft <£> #0 * ^ K 

6 r. t & s 0 

[ 0 0 0 8 ] 

s ^- ^--syK/p^x^^-^^^KSfcllr^r^?^ /^iS^ ± 9 ff ^ t < ^ IS * s 
4*fc#* b 
[ 0 0 0 9 ] 

"ff* LV^JRtt, Ktt , 7;V^7 y ttJ fcli^tttfooT t iVN, # i§ IS (plain papar) . 
=i — f>f y^I* fcliJDli (treated paper) "C fo <5 0 

A tt . » te i D fi « S Jx It 7 * ~ /v- : £ fc tt « ^ K. X r> B jft S ti ^ 7 /v- ~c 5 <d a*& 

[0010] 
[0011] 

A * fc r± B \z $& 3: b T # <E b # S 0 4 b ft ft (O M i * X t b T tt , »-&fcJ:t)«»Stbfc 
T ^ * b < fiCi - 4 -T /u , «9 g 81 $ *t fc T = * v (£? * b < teCi _ 4 

-r a * ) > 9 1»*lifc7y-;Hff4L< Ii7x = ;i/), i^ia^t^J 

fc t y — >v * * > (ff * b < i*7x y ^v), y r a- * i/yt*'^ K (# * b < tt # y 

x f 1/ y t =3r :/ K S t (j: ^ y 7 P p t e y y t ^ K) , ^yV*^^, * :7 x h , * /V sfc , 
— h n N T / , ^ o , # U"f S0 2 t K n * -y x ^ ^ r" , -NR 3 R 4 N -COR 3 , -C0NR 

3 r\ -nhcor 3 , io /utK * v * x >v . * * y S r>*-so 2 nr 3 r 4 [ r r r 3 #. r 4 > «t ix 

o 

[0012] 

A*fc«B.ic34iz:UT#?5EU#5J: 0 » * UV^^^^cD«^St Lttt, Z: friz frmtL \, X 
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7^^iX. * :7 7 h . ~ h * N ^ =. J * */ , is T / , ^ ;u i/ x r ^ , * A 

* v , ^;^y7U\ * u >f k , so 2 nr 3 r 4 * it tt nhcor 3 s -e *> 9 . r r -e r 3 r xi r 4 tt , 

± IS 5t <Z> *P # T? fe 5 o 
[0013] 

yffc5it> ARtf/SfcttBtt, t Kn*i/, 7 5/* * * ft # * * 3 
[0014] 

yefc5i#, AStf/ifcl±Bli, t Ko^V, * * ^ T h , 7 5/. * # ft # A' 
ARtfBiithftiai tt'>4< t fe 1 <B <£> # yv- # * v 4 -tt * a * IiS*ftSFtS 

[0015] 

R'fttfR 2 ^:, tft€Jii4UtH4fcttC,. 4 -7;^/vt?fc5©iS9S L<, R'fttfR 2 ^ 

&4b<»^ 5£ (1) ^Mfc^^H:, lx 2 4 fc 3 ffl * 5>»ttfi*S (water-dispersin 
g substituent) £ fc o D # 4 U ^ tK ft * 14 S & £ <b L T 14 , ^yT/^wyt^r^K, 

* ,w * x * x 7 r V ft Tfi *> ?\» 7$ * is # fc 9 % ^;i/*Rt;*;v**^^± 9»4 LV^„ 
[0016] 

&4UV>#y 7;i/^i/yt^v/KSli, #5 (C 2 .,-7;^i>y*^v/K)Sf fed, #4 
L<fll-20i<D^y 3-;w»fiS:»t>^ lot Ko^v/ifcHC,. 4 -7;v=^v'S-e* 

[0017] 

* (1) <D\t^m (^Tk^ttT* fo 5 tf> 4 b 

* (1) tfMfc^^te, ^^^^>T/v^MbTS/^tt^^i-SS^^*^VN(D^»4UVN 0 
[0018] 

5t (1) CO fc&yo & V s * T / (disazo) fe 5 <£> fc 4 L 0 

±iao#4LV^0»J * (1) <0 # 4' LVWb -&««c, KTI-B«t5S (2) 

<D it & m tr $> 5 o 

[0019] 

* 4 L Sif* , T yu # y & a ifi > WK: !> t * * * thHAStf^yn, t ^ ~ * a 
^i/i*7y : e^nfi[ (CH 3 ) 4 N + ^ O 3& 7 5 y ^^tfltt/^tn^^S^tJ^fe^o 
Ki^f^L^tO(j:, tfy n> U^^A, 7y* = 7Stfi»tt7^Si:0*Tfc 
9, thy ?^*#i?ff*LV^. * ft -fr • He , &»#$*«ffltt*l:(E*H5:i 

[ 0 0 2 0 ] 

5£ (i) k * (2) (Dfc&mte. *wtt»^T*s*tTv^5t©K^^>aaE»tt#^»-e 
fc#ftt6:HK^5o :ti^S«tt*ft *»W«>l6Brtte^*ixS. 
» 4 b < (4 > 

(a) ±fB£tt<7)*D # 5£ (1) »4 L < f4TIS^ttO$D # * (2) (7)ft^^0. 

01 — 30$B <^ , 
( b ) ^^70- 99. 99S5 

t ::t^t^aiit, lit fc !) , (a) t (b) o«**>-£tt-=ioo-c*>5. 

[ 0 0 2 1 ] 
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(a) CO SCSI*, 0. 1-20T- fo 5 <T> d5 » * b < . 0. 5~ 15t fc 5 © i 5 ff * L < , 1 
~5»-efc*«>ii*»K:ff-Sb^. (b) ©««tt, 99.9~80T?fcS O *« # * b < , 99 

. 5~85AS i 9 » * b < , 99~95SP^» fc# * b ^. 
[ 0 0 2 2 ] 

t^5A/, (a) t (b) ilcAD^T, *fe*5*»**^-efcJ:v^. 

(a) (b) b^. (a) 14, 20«Ct?^» (b 

) \^'pt£ < t h 10%<£>*§fi?t£ £ t> KDifift * UV\ m C i o T , #-fV^£iS 

, f& # (a) *siti®-r5^^tt 1 be<^6„ 

[0 0 2 3 ] 

«ffjat«Ci6S*i:*«*«fc©a-fr*«:*tft#x *M*«*«tO**Jttt, 99: 1~1 : 
99# U 4 b < , 99 : 1 ~ 50 : 50T* J>5»iSi 9 »J t < , 95: 5—80: 20#4# \C »t 

o 

[00-24] 

C^e-T/U^ / »* U < »4 ^ ^ / :* * / - A* , n-:/ o a« y — /V , >< 

y^n/W— A- , sec-^?/-^i tert-^? /- /l' . n-^ V ^ / — /V" > 

> ^ p^y^;-/vji;v^ D-^^r^y^/w ; US r ^ K * , £j £ u < y ^ * /^ ^ 
-tr h v , y ^ ;n — ^yw^h^, i/^o^^tyy&t/^Tthyr^^-^; *ffifptt 

^ — 7^ ^ s ffSt<lirf7t Kn7 7>^t/^t^tv ; £f £ L < (i 2 

-12«<0«*«^ fcEFo^^-A*. fct itfxf i/y^y a \i° u > V V ^ - 

=i — /W 3fe t* IC * y =^-Rtf* J-T/V'* =* # * L < ti:^ V * V-l, 5-"^*- 

£ t> o^t-^a^ y -C,. 4 -T ;i/*;n-r^«, «MC2-y h * ^ ^ ^ y - A> x 2-(2- 
y h^V^b^v')^^y— 2-(2-oi h^r^x h^i/)-x^/-;K 2-[2-(2-y h * 
3i h i/) h / - 2- [2- (2-^ h^rVx^^)-x ^v/]-x?y-/^t/ 

xf uy^9 3-^*/7!)/n-f^;*aTS FS> » * L < r± 2- fc° p y K V , N-y 

^ ,u- 2 - tr u y k y > n-^ f ;u-2-t°p y k v . * ^ a 5 * * * a 1, y ^ /W s ^ 
*f A* ^ ^ * v- K & t* * * 9 > i£ ^ If fe Jx £ o #*Lv^f£ffcjSE#f4, * i > 2 H W ± ^ 
[ 0 0 2 5 ] 

u vN7Ka^ott*«^«n. isr^ Kl, »^2-tr p y Fy, N-y ^/u-tr o y 

K yjt/N-x ^ - b° p y K v ; v^t-^is » v ^ v - 1 , 5- * - , u ^ J? }) 

^ _ % ^-^-v^^y^^/v-, ^x^vy^yn-;i/St;hyxfi/y^y^-;v;*t;^ 

* - /HI O * y _ 4 -T ^r/V-S t/C, _ 4 -T /V ^ ;l/x- /V-S s J; 0 # * U < tt . 2-1 
[ 0 0 2 6 ] 

dlft#ttRt;fiffiS:*jEt5r t^-eS&„ t©£54*fta^Wi: ttli, C. I. Direct 
Yellow86, 132. 142S.t^l73 ; C.I. Direct Blue 199R 1$ 307 ; C. I. Food Black 2 ;Dire 
ct Blackl68& Xf 195 ; Acid Yel low23 ; Sfc 1/ Seiko Epson Corporation, Hewlett P 
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ackard Company, Canon. IncR Lexmark Internationally X 9 SS 7E £ *t "C V x 5 -f > 9 *J 

y v ■? u v $ x <£ ffl £ n z> if A, k sk ft i> & m <b ft s „ *©±5**e>*s*ft«it*, 

^:^W^ft?tt5ri*fe-5-t^"C > t'5^>"C^ # b tt fcfi^i^ 3 </ - > a ^ (kogation : / 
[ 0 0 2 7 ] 

4# (C fi£ 423 t-C. I. Direct Ye 1 1 ow 1 73 Sr ^. flD 1" 5 CD fl* £f * L 0 

* t - nu ± <o mmi&m t <o m m t tt & h * s & m * & # 09 tt . * s # is 4, 

963,189-^, ^# 4,703. 1 13*, H IS 4, 626, 284-§- & R W «F If $ EP4, 25 1 , 50A* (C|S «t S tt 
[ 0 0 2 8 ] 

i 0>8tf*«E(M«, * * * ^m&mm (IU *> , lliX*lco*)?rtfrt#, rco?g& 
tt 30*C - 200^ CD ^ £ Sr >b o CO tf* $f * b < , 40*C ~ 1501C CO #6 /4 5 i: 9 £f ^ b < , 50-125 
t©»jS#*t#4L^. rcDW«J£itttt, *#8lfntti§$«, *S*H4»«E* rttt^ro «t 

5 4»«Eoa^ | ft'f*' < 'f t iv». #*L^*RSH4*r**«Ett» ±iee«(07KSfPtt* 
^^iAS.TJ'-ttvibfO^-g-^iT-fo-So #£L^zk#iS?ott«Digj!£Ei:L.Ttt, fctxl«lSi 
«<b**« ; * #*b<»4ft»*^/>';**<ls«fls***» » * L < tt CH 2 Cl 2 

. & t*^ — ^ /i' S , & £ L< Ui?if-/n - x ; iktMcrft^cO^-^^as^lfkaxSo 

[ 0 0 2 9 ] 

, m ^ &® <»mm&& ft #> zt>> $>x- $> z>o m&mmom t \^x a. 

C ,. 4 -7;V 3 — ^MtfJifcif b ft. 5 o ±BO»*bV^t>©0«A*»fe» « f* * «r £ * 

fc: c, . 4 -T # / — , (bK.3Ljrs—/*SLts.tf7B'<S—fi')>ktStr<i>1fis & » * L ^ = 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

****fcv* tt, #tv^ft*i*nB*sK*S*vS»'S'» ^ {c tK ti -C* 

# © HX <D S & , t *. tt 7* 7 * 5^ s> * , ^IS^f 9 * fc: EP ffll 1" 6 i: £ fc: «MC * A3 T? fc 
5 „ 

[ 0 0 3 2 ] 

10 M m*^CO5p^?L^. t!lfftL<li3)ii*». # i£ 2 m* « , £ t 

111 M*!©^^^)!^?^^^!!!^^^*^^ Lv\ i©«aKJ:-3t, #<co 
[ 0 0 3 3 ] 

*ffij?£^ltt, ^ n y V {t® A Or V ±& X' 500ppm* JSS , £ ►> $f * b < tt250ppm*fi N # 
100ppm*ffl, £ L>\Z. tt lOppm* SS-g- tf <0 tV\ 

jg-g- LtV N 5^t©llSR^Hi4I / f ^">'EA^I-)CO^j8Sa s 100^5J'<O 1000fi*$P (parts 
per million by weight)*?i, J: 9 » * L < tt 1007? » © 500fi * » * » , 4* 100^ 
^co 100*4^5*^, $ 5> 100^^<O20S4§I5*«, lOO^^CO 10«*«J*«CC fo 5- 

ic»^»5r^St5r tciotS it-T a r. t -c # 5 „ #jg*»«jfett^*n-efc0s 

[ 0 0 3 4 ] 

t£ o T , # IC $f * L V> m-f&yo t tt , lOOOppm* $S CO ~ ffi ^ R ^" >S T>* ^ ffi ^ S ^ > (4 
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[ 0 0 3 5 ] 

ij# m # £ LV^gfefeli, 1000ppm*fi <D ~ HSR U 5 JR ^^->-(-f V^O^^lc^-g-LT 

v>5>^;Tco-ffiSU«Hffi^m^^->'i^^-)i: „ 500ppm* io/Noyyftfe'f £ ^ 

x Ro 10 /z m* rf§ O *p *S ?L & o ? << & 9 t? j* L *a J* ife T fe 5 o 
[ 0 0 3 6 ] 

* # g£ # 14 , << v * * ? h t$ ay /b ^ ^ ^ t- ts ffl tfnc & £ n 5 a* *jq #k taii, tt 

gjJl/SISiJlSSK JBttB-ltflk *Jt£4feX!k = y~ "> a ^Rjh 8s*D^J (kogation red 
ucing additives).K. , * yft* fcli*^ t Vft-efc o T t J: ^fffflffittSIS:* A/ t 

[ 0 0 3 7 ] 

* i§ <£> m n ^ ird a -c- 14 , #$£w<Dm — (Dmffiiz'&^tz-? v -t i: K) mmL.tc.m#. & 

lcffl; s * — y< * s> K^d^i^? - m * 7 -< K , t^;**^^**^ / 7 ^ f y ^ > # 

[ 0 0 3 8 ] 
fc. (4 A) X IS T* fe 5 . 

#38113 o JK = wffiSBT-14, i IS £ IS O $D £ 5t (1) Oft**i, fctt**: 

^fiiic^bTioo^^wiooomaas^^c-'iffi^M-Y * y t = m <& & 4 * ^ t <D %tm 8t ( 

f4 500ppn*»«5 ^ ayvflStt-fd-VCfcS**, 21 /4 fc ft 10^ m*»© ¥^?LSO 7 -f 
[ 0 0 3 9 ] 

tf> -f v WflO 14 x LTl007J#<£>500iS;gi55|ciSlK i ^ »^ K 

14 1007J#tf>100fi*§B*ti. 4# lOOTJ^ cD20lfg|i*i . £ b \Z 1 00 3? # <T> 1 Ofi ft SB * W 

[ 0 0 4 0 ] 

3,iiii*9»©5p*&*L«, iOjfiUIH/n*!- #inM*lffl¥^?l 

*fl (4 , <~ o y IsityaJ * VSr 250ppm*}i-&tf <£> # # 4 b < , lOOppm* ffi ft £ t) £f * 
U<, lOppm*^ tf* # i- & 4 b ^. 
[ 0 0 4 1 ] 

5£ (1) <D Ik WTlc^ftco^Dt^; (2) w-fk-a-^T-fo 5 u vn„ 

*v n L <^ H; , # 38 <£> - <£> $J iS ic ffi 

[ 0 0 4 2 ] 

«»*»8t5-:iiao!lit5©iJ ! »*uv'. »jg*»«Sfett^ftn?fct»» W *. BR 

$ « <*> at at © st o . 

[ 0 0 4 3 ] 

» ffc #5 (4 , ^y^J?*y hSUf-f y^*fctt*#»lltli*'fl!>5 0*ff*LV\ ft 
[ 0 0 4 4 ] 

* 38 91 W |g E3 <D $J ffi T* 14 , (1) Ofc-S-ifcK IIL, ijlli'>4< fct 



(9) 



JP 2004-533496 A 2004. 11.4 



S^r-^tPs £fcH3; (2) 3g= L < 14 3; (3) 
[ 0 0 4 5 ] 
[ it 2 ] 




(3) 

[ 0 0 4 6 ] 

{5£*. X^TK^tfc^B^S-r-fc'? ; plil~5ffci) ; qttO~4ffc0 ; D tt » -fr 
t!)t!!S^fct7f^tfc!) ;Ett»^fc±0 1t*S;ix;fc:7:t=:u>'-efct> ; X^R'i 
R 2 £ {4 ^ ;ft<^ 3* :£ L T H £ fc 14 # lc J; 9 tftShf:7/i'^^tfe5)©jk^i?:ft« 

t5. 
[ 0 0 4 7 ] 

X (4 -t tV tu 34l 3i L T * /V- * fc (4 * yv- ^ ~> T* $> 5 CO ^ £J £ b „ 
p li l t fc « 2 f 5 © ^ » t Lv\ 
q (4 0 * 14 1 T* fo 5 © i s !f S t^. 
[ 0 0 4 8 ] 

D i4 , />/ c e<i^if@co*^tfct4S^a?r^^i- ; 5»^i5$f4b<, Dii'>4< i fc lffl© 
|g <£> ^ 51 CD ISO ® T* f 4 , f -t y^iafi£«lt ?;ttf^ ^^^i y b 7" !> V 9 t> — 1- I> •> 
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1 

XEO DYES COSTAiKIKG A. BARBITOTIC ACID MOIETY . IBE-JST ?EIIfTIW IWCS WD 
FBOCESSES 

This invention relates to compounds, to compositions containing these 
compounds, to inks, to printing processes, to printed substrates and to Ink-jet printer 
cartridges. 

Ink-jet printing (UP) is a non-impact printing technique in which droplets of ink are 
5 ejected through a fine nozzle onto a substrate without bringing the nozzle into contact with 
the substrate. 

There are many demanding performance requirements for dyes and inks used in 
UP. For example they desirably provide sharp, non-feathered images having good water, 
tight and ozone fastness and high optical density. The inks are often required to dry 

10 quickly when appfied to a substrate to prevent smudging, but they should not form a crust 
over the tip of an ink-jet nozzle because this will stop the printer from working. The inks 
should also be stable to storage over time without decomposing or forming a precipitate 
which could block the fine nozzle. - 

A particular problem for photorealistic quality printing is that of Bght-fastne6s. 

15 Prints are often exposed to daylight for long periods and there Is a need tor the image to 
have as good light-fastness as possible. However, at the same time ink-jet photorealistic 
quality prints have to compete with sBver halide photography and so the dyes used In UP 
Inks cannot be unduly expensive. The colorants in the print reacting with atmospheric 
ozone can play a major role In poor light-fastness. 

20 This Invention relates to colorants suitable for use In ink-jet printing inks and ink-jet 

printing processes with improved ozone -fastness and light-fastness. 

According to the present Invention there is provided a process for coloration of a 
substrate comprising applying thereto by means of an ink jet printer a composition 
comprising a medium and a compound of Formula (1): 




Formula (1) 

wherein: 

30 A is optionally substituted aryl; 

- B is optionally substituted arylene; and 
R 1 and R 2 are each independently H or optionally substituted alky!. 
The ink-jet printer preferably applies the composition to the substrate In the form of 
droplets which are ejected through a small orifice onto the substrate. Preferred ink-jet 
35 printers are piezoelectric ink-jet printers and thermal ink-jet printers. In thermal Inkjet 
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printers, programmed putoes of heat are appfied to the composition in a reservoir by means 
of a resistor adjacent to the orifice, thereby causing the composition to be ejected in the 
form of small droplets cfrected towards the paper during relative movement between the 
substrate and the orifice. In piezoelectric ink-jet printers the oscillation of a small crystal 
5 causes ejection of the composition from the orifice. ABernatefy the ink can be ejected by an 
electromechanical actuator connected to a moveable paddle or plunger as for example 
described in WO 00/48938 and WO 00/55089. 

The substrate is preferably paper, plastic, a textile, metal or glass more preferably 
paper, an overhead projector slide or a textile material, especially paper. 
10 Preferred papers are plain, coated or treated papers which may have an acid. 

alkaOne or neutral character. 

Preferably A Is optionally substituted phenyl or optionally substituted naphthyl. 
Preferably B is optionally substituted phenyl ene or optionally substituted 
naphlhyterie. More preferably A is optionally substituted phenyl and B b optionally 
15 substituted phenylene. 

Preferred optional substituents which may Independently be present on A or B are 
optionally substituted alky] (preferably C^-aOcyl), optionally substituted alkoxy (preferably 
C^-alkoxy), optionally substituted aryl (preferably phenyl), optionally substituted aryloxy 
(preferably phenoxy). potyalkyiene oxkJe (preferably polyethylene oxide or polypropylene 
20 oxide), carboxy. phosphato, sufpho. nitro, cyano. halo. urekJo, SOjF. hydroxy, ester. 
-NR*R 4 , -COR*. -CONR*R\ -NHCOR*. carboxy ester, sutphone. and -SO,NR s R 4 wherein 
R 3 and R* are each independently H or optionally substituted alkyl (especially C^-oIkyl). 

More preferably the optional substituents which may independently be present on 
A or B are each independently; methyl, ethyl, propyl, butyl, phenyl, methoxy, ethoxy, 
25 butaxy, carboxy. phosphato. sulpho. nitro. phenoxy. cyano, carboxyester, sutphone. 
sutphonamide. ureldo. SOjNR'R 4 or NHCOR* groups wherein R* and R* are as 
hereinbefore defined. 

When A is optionally substituted naphthyl or B is optionally substituted 
naphthylene then preferably A and/or B carry one or more (preferably 1 to 4) substituents 
30 selected from hydroxy, amino, sulpho and carboxy. 

When A is optionally substituted phenyl or B is optionally substituted phenylene 
then preferably A and/or B carry at least one substituent selected from hydroxy, 
phosphato, amino, sulpho and carboxy. More preferably when A Is optionally substituted 
phenyl or B Is optionally substituted phenylene then A and B each independently carry at 
35 least one carboxy or sulpho substituent 

Preferably R 1 and R 3 are each independently H or Chalky), more preferably R 1 
and R* are H. 
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Preferably compounds of Formula (1) have 1 . 2 or 3 waternftspersing substituents. 
Preferred water-dispersing substituents are poryarkytene oxides, sutpho. phosphate and 
carboxy. more preferably sutpho and carboxy. 

Preferred polyaOcyfene oxide groups are pory(C*^aIkytene oxide) groups, more 
preferably polyethylene glycol and polypropylene gfycoi. preferably having from 1 to 20 
glycol units and terminated with a hydroxy or Ci-rafkoxy group. 

Preferably the compounds of Formula (1) are water-soluble. 

Preferabry the compounds of Formula (1) do not contain groups reactive towards 



It ts also preferred that compounds of Formula (1) are efisazo. 

in view of the foregoing preferences, a preferred compound of Formula (1) is of 
Formula (2) as hereinafter described. 

Any acid or baste groups on the compound are preferabry in the form of a salt 
Thus the Formulae shown herein include the compounds in free acid and in salt form. 

Preferred salts are alkali metal salts, especially lithium, sodium and potassium, 
ammonium and substituted ammonium salts (Including quaternary amines such as 
((CH^hT) and mixtures thereof. Especially preferred are salts with sodium, lithium, 
ammonia and volatile amines, mote especially sodium salts. The compounds may be 
converted into a salt using known techniques. ' 

The compounds of Formula (1) and (2) may exist in tautomeric forms other than 
those shown in this specification. These tautomers are included within the scope of the 



Preferably the composition comprises: 

(a) " from 0.01 to 30 parts of a compound of Formula (1) as hereinbefore 

defined, preferably of Formula (2) as hereinafter described; and 

(b) from 70 to 09.99 parts of a medium: 

wherein an parts are by weight and the number of parts of (a)+(b)=100. 
Preferably the medium is a fiqukJ medium. 

The number of parts of component (a) Is preferably from 0.1 to 20, more preferably 
from 0.5 to 15, especially from 1 to 5 parts. The number of parts of component (b) is 
preferably from 99.9 to 80, more preferably from 99.5 to 85. especially from 99 to 95 parts. 

The composition may of course contain further ingredients in addition to (a) and (b). 

Preferably component (a) is completely dissolved in component (b). Preferably 
component (a) has a solubffity In component (b) at 20*C of at least 10%. This allows the 
preparation of liquid concentrates which may be used to prepare more dilute inks and also 
reduces the chance of component (a) precipitating if evaporation of the liquid medium 
occurs during storage. 

Preferred Squid media Include water, a mixture of water and organic solvent and 
organic solvent free from water. 
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When the liquid medium comprises a mixture of water and organic solvent, the 
weight ratio of water to organic solvent is preferably from 99:1 to 1:99, more preferably from 
99:1 to 50.50 and espedaJy from 95:5 to 80:20. 

It is preferred that the organic solvent present in the mixture erf water and organic 
sotvent is a water-mtscibte organic solvent or a mixture of such solvents. Preferred waier- 
miscible organic solvents indude C^-aficanols. preferably methanol, ethanot, rvpropand. 
isopropanol. n-butanol. sec-butanol. tert-butanol, n-pentanol. cydopentand and 
cydohexand; linear amides, preferably dimethvfformamide or dirriethylacetemide; ketones 
and kdone-etoohds. preferably acetone, methyl ether ketone, cydohexanone and 
diacetone alcohot water-mlsdble ethers, preferably tetrahydrufuran end dioxane; dids, 
preferably dids having from 2 to 12 carbon atoms, for example ethylene glycd. propylene 
glycol, butytene glycol, pentytene glycol, hexylene glycol and thiotfigrycol and ofigo- and 
poly-aDcytenegrycote. preferably pentane-1,5-dloL Methylene glycd. tri ethylene glycd, 
polyethylene glycd and polypropylene glycol; trids. preferably gtycerd and 
1,2,6-hexanetrid: mono-C-raDcyl ethers of dids, preferably mono-Cw-a!kyl ethers of dials 
having 2 to 12 carbon atoms, especially 2-niethoxyethand. 2K2-rnethoxyethoxy)ethanoI, 
2-<2-ethoxyemoxy>ethanol, 2-I2K2-nwthoxyethoxy)ethoxylethanol. 2-[2^-ethoxyetnoxy>- 
ethoxyl-ethand and ethyl eneglycol monoallytether. cydic amides, preferably 2-pyrrofidone. 
N^etrryl-2-cyrrdidone. N-ethyW-pyrrglkione. caprolactam and 1 .3-dlmettytimjdazr^one; 
cydic esters, preferably caprdadone; sulphoxkles. preferably dimethyl sulphoxide and 
sulphdane. Preferably the Squid medium comprises water and 2 or more, especially from 2 
to 6, water-rrtsclWe organic solvents. 

Especially preferred water-mis able organic solvents are cydic amides, especially 2- 
pyrrondene. N-methyVpyrroljdone and N^thyl-pyrroGdone; diols, espedally pentane-1 ,5-diol, 
25 ethylenegtycd. thiodiglycol. diethyteneglycol and triethyteneglyeol; and mono- C„-alkyl and 
Cv4-alkyl ethers of diols, more preferably mono- Cur-alky! ethers of dids having 2 to 12 
carbon atoms, espedally 2-rnethoxy-2-ethoxy-2-ethoxyethanol. 

Although nd necessary, further colorants may be added to the composition medium 
to modify the shade and performance properties of the composition. Examples of such 
30 cdorants include C.I. Dired Yellow 88. 132, 142 and 173. C.I. Dired Blue 199. and 307; C.I. 
Food Black 2; C.I. Dired Black 158 and 195; CI. Add Yellow 23; and any d the dyes used 
in ink-jet printers sold by Seiko Epson Corporation, Hewlett Packard Company, Canon Inc. 
, & Lexmark International. Addition d such further cdorants can increase ova rail sdubffity 
leading to less kogatton (nozzle blockage) for the resultant composition. 
35 It particularly preferable to add C.I. Dired Yellow 1 73 to the composition. 

Examples of further suitable liquid media comprising a mixture d water and one or 
more organic solvents are described in US 4.963.189. US 4.703.113. US 4,626.284 and EP 
4.251. 50A 
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When the liquid medium comprises organic solvent free from water, (Le. less than 
1% water by weight) the solvent preferably has a boiling point of from 30* to 200°C, more 
preferably of from 40° to 150°C. especially from 50 to 1 25°C. "The organic solvent may be 
water-immiscabie, water-misdbte or a mixture of such solvents. Preferred water-misdbie 
organic solvents are any of the hereinbefore described water-miscibte organic solvents 
and mixtures thereof. Preferred water-immiscible solvents indude, for example, aliphatic 
hydrocarbons; esters, preferably ethyl acetate; chlorinated hydrocarbons, preferably 
ChfeCfe; and ethers, preferably diethyl ether, and mixtures thereof. 

When the Iquid medium comprises water-immiscible organic solvent, preferably a 
polar solvent is included because this enhances solubility of the dye in the Bquid medium. 
Examples of polar solvents include C M -alcohols. m view of the foregoing preferences it 
is especially preferred that where the Qquid medium is organic solvent free from water it 
comprises a ketone (especially methyl ethyl ketone) and/or an alcohol (especially a C,^- 
alkanoi, more especially ethano! or propanol). 

The organic solvent free from water may be a single organic solvent or a mixture 
of two or more organic solvents. It is preferred that whan the medium is organic solvent 
free from water it is a mixture of 2 to 5 different organic solvents. This allows a medium 
to be selected which gives good control over the drying characteristics and storage 
stability of the composition. 

Liquid media comprising organic solvent free from water are particularly useful 
where fast drying times are required and particularly when printing onto hydrophobic and 
non-absorbent substrates, for example plastics, metal and glass. 

Preferably the composition has been filtered through a filter having a mean pore 
size below 10um, more preferably below 3jim, especially below 2pm, more especially 
below 1jim. This filtration removes particulate matter which could otherwise block the fine 
nozzles found In many Inkjet printers. 

Preferably the composition contains less than 500ppm, more preferably less than 
250ppm, especially less than 100pm. mora especially less than 10ppm in total of halide 
ions. 

The composition preferably has a total concentration of divalent and trivalent metal 
ions of below 1000. more preferably below 500, especially below 100. more especially 
below 20 and particularly below 10 parts per minion by weight relative to the total weight of 
the composition (other than any divalent and trivalent metal ions bound to a component of 
the ink). Pure compositions of this type may be prepared by using high purity ingredients 
and/or by purifying the composition after it has been prepared. Suitable purification 
techniques are well known, e.g. ultrafiltration, reverse osmosis, ion exchange and 
combinations thereof. 

Thus a particularly preferred composition is one which contains less than 
lOOOppm divalent and trivalent metal ions (other than any divalent and trivalent metal ions 
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bound to a component of the ink) and which has been filtered through a filter having a 
mean pore size below lOjim. 

An especially preferred composition is one which contains less than lOOOppm 
divalent and trivalent metal ions < other than any divalent and trivalent metal Ions bound to 
5 a component of the ink), less than 500ppm halide ions and which has been filtered 
through a filter having a mean pore size below lOjun. 

The liquid medium may also of course contain further additives which are 
conventionally used in ink-jet printing Wcs, for example viscosity and surface tension 
modifiers, corrosion inhibitors. Nocides, kogation reducing additives and surfactants 
1 0 which may be ionic or non-ionic. 

A second aspect of the present Invention provides a substrate, especially paper, an 
overhead projector slide, a textile material, a plastic, glass and metal, printed by a process 
according to a first aspect of the invention. Preferably the substrate Is paper. 

Preferred papers are plain, coaled or treated papers which may have an acid, 
15 alkaline or neutral character. 

' According to a third aspect of the Invention there is provided a composition 
comprising a compound of Formula (1), as hereinbef ore .defined, and a medium which 
comprises a mixture of water and organic solvent or organic solvent free from water wherein 
said composition has a total concentration of divalent and trivalent metal ions of below 1000 
20 parts per million by weight relative to the total weight of the composition (other than any 
divalent and trivalent metal ions bound to a component of the Ink) and/or has less than 
500ppm halide ions and/or has been filtered through a filter having a mean pore size below 
10 ym. 

The composition preferably has a total concentration of divalent and trivalent metal 
25 ions of below 500, more preferably below 100. especially below 20 and more especially 
below 10 parts per million by weight relative to the total weight of the composition (other 
than any divalent and trivalent metal ions bound to a component of the ink). 

Preferably the composition has been filtered through a tiller having a mean pore 
size below 3nm, more preferably below 2ym and especially below 1 jim. 
30 / Preferably the composition contains less than 250ppm. more preferably less than 

100ppm and especially less than 10pmin total of halide ions. 

Preferably the compound of Formula (1) is of Formula (2) as hereinafter defined 
Preferred mixtures of water and organic solvent and organic solvent free from water 
are as described in the first aspect of the invention. 
35 Compositions according to the third aspect of the Invention are preferably prepared 

using high purity ingredients and/or by purifying the composition after it has been prepared. 
Suitable purification techniques are wefl known, e.g. ultrafiltration, reverse osmosis, ion 
exchange and combinations thereof (either before or after they are incorporated in a 
composition according to the present invention). This purification results in the removal of 
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substantially aB of the ^organic salts and by-products resulting from its synthesis. Such 
purification assists in the preparation of a tow viscosity aqueous solution suitable for use In 
an ink jet printer. 

Preferably the composition is an ink-Jet printing ink or a liquid dye concentrate. 
Concentrates are useful as a means for transporting colorant and so minimising costs 
associated with drying the compound and transporting excess liquid. 

A fourth aspect of the invention provides a compound of Formula (1) provided It 
comprises at least one carboxy group or of Formula (2) or Formula (3): 



Formula (2) 



o w 
Formula (3) 



X is a water-dispersing substituent; 
p is 1 to 5; 
q is 0 to 4; 

D is optionally substituted napthyl; 

E is optionally substituted phenytene; and 

R 1 and R 2 are each independently H or optionally substituted alkyi 
Preferabty each X independently is sulpho or carboxy. 
Preferably p is 1 or 2. 
Preferably q is 0 or 1. 

D preferably carries at least one water-dispersing substituent. more preferably D 
carries at least one sutpho and/or one carboxy. 

A fifth aspect of the present invention provides an ink jet printer cartridge 
comprising a chamber and a composition wherein the composition is in the chamber and 
the composition is as described in the third aspect of the present invention. 

The invention is further illustrated by the following Examples in which all parts and 
percentages are by weight unless otherwise stated. 
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Preparation of: 

SQ,H 



C.l. Acid Yellow 9 (4g) was dissolved in water <150mO at pH 6. The solution was cooled 
to 0-5°C and concentrated hydrochloric acid (5ml) was added followed by sodium nitrite 
<0.8g) and the suspension was stirred for 30 minutes at 5»C. Sulphamic acid (0.5g> was 
then added and the mixture poured into a beaker containing barbituric acid <1.3g) 
dissolved in water <1S0ml) at 5°C The pH was adjusted to between pH 5-6 with 2 mol 
drn s sodium hydroxide solution. After stirring for 2 hours the reaction was complete. The 
precipitate was collected by filtration, washed with a small amount of water, and dried to 
give a yellow solid which when dissolved in water had a W«417nm and ew=40.000 dm 3 
mot*' cm 

Example 2 
Preparation of: 



Sulphuric add (20ml) was stirred at 0-10°C and sodium nitrite (0.8g) added step wise. 4- 
Aminc-3'.5'-dicarboxya»benzene <4g> was then added, followed by a 86:14 
aceUc:propionic acid mixture (20ml). The mixture was stirred at between 0 to10»C for 1 
hour. The resulting suspension was then added to a stirred solution of barbituric acid 
(1.3g). sulphamic acid (0.5g) and water (150ml) at between 0 to10°C. The pH was 
adjusted to between pH 5-6 with 2mol dm° sodium hydroxide solution and the solution 
stirred for 2 hours to complete the reaction. Sodium chloride was added to precipitate the 
title product This precipitate was collected by filtration and dried to give a yellow solid 
which when dissolved in water had a X„«=425nm and «W=31 ,000 dm* mol" 1 cm* 1 . . 
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FyamplB 3 
Preparation of: 





5 



3^4^rnino-phenyla2o>-napWhalen8-1 ,5-disutphonic acid (1 3g) was dissolved In water 
(300ml) at pH 7. Sodium nitrite (I .Bg) was added. The solution was cooled to 0-5*0 and 
concentrated hydrochloric acid (Bml) was added and the suspension was stirred for 30 
minutes at 5°C. Sulphamic acid (0.5g) was then added and the mixture poured into a 
10 beaker containing barbituric acid (3.5g) and dissolved in water (150m!) at 5°C. The pH 
was adjusted to between pH 5-6 using sodium carbonate solution. After stirring for 2 
hours the reaction was complete. The resultant precipitate was collected by filtration, 
washed with a small amount of water, and dried to give a yellow solid which when 
dissolved In water had a ^=422nm and ^=31.000 dm' mol* 1 cm- 1 . 



20 3^4^mino-2-methoxyphenylazo)benzene sulphonic acid (9.5g) was dissolved In water 
(30Dmt) at pH 7. Sodium nitrite (2.0g) was added. The solution was cooled to 0-5°C and 
concentrated hydrochloric acid (10ml) was added and the suspension was stirred for 60 
minutes at 5°C. Sulphamic acid <0.5g) was then added and the mixture was poured into a 
beaker containing barbituric acid (3.Bg) dissolved in water (150ml) at 5°C. The pH was 

25 adjusted to between pH 5-6 with sodium carbonate solution. After stirring for 2 hours the 
reaction was complete. The resultant precipitate was collected by filtration, washed with a 
small amount of water, and dried to give a yellow solid which when dissolved in water had 
a JW=432nm and ^=34,000 dm' mol" 1 cm' 1 . 
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Example 4 
Preparation of: 
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Example 5 
Preparation of*. 

T 

The method for the preparation of Example 4 above was employed to synthesfee the 
above dye except that in place of 3^4^mu^2^tftoxyphenylazo)c«nzene suJphonic 
add there was used 3K^mtno-3-methoxyphenytaro)benzene sulphonic add . A yellow 
solid was produced which, when dissolved in water, had a ^~44Srtm and ew= 36.000 



Preparation of: 




The method for the preparation of the Example 4 above was used to synlhesise the 
above dye except that in place of 3^4-amino-2-methoxyphenytazo)benzene sulphonic 
add there was used 3^4-arnlno-2,5-dtmethy1phenylazo)benzene-1 ,4-dtsulphonic add. A 
yellow solid which when dissolved in water had a WM1nm and 6.^=34.000 dm' mor 1 
cm- 1 . 

Example 7 

iPflnK I 



Ink 1 was prepared by dissolving the compound of Example 1 {3 g) in 100 ml of a 
liquid medium consisting of 2-pyrroIidonB/thiodtgtycoUSurfyno] m 465 in a weight ratio of 

5:5:1. 
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Example 8 
Pr eparation of Ink 2 

Ink 2 was prepared by dissolving the compound of Example 1 (1.5 g) and 1.5 g of 
Fast Yellow 2 In 100 ml of a Dqidd medium consisting of 2-pyrroB d one/thiod»g lyccH 
5 /Surfynoi™ 465 in a ratio of 5:5:1. 

Example 9 
Preparation of Ink 3 

Ink 3 was prepared by dissolving the compound of Example 4 (3 g) in 100 ml of a 
1 0 Gquid medium consisting of 2-pyrrolidorteAhiodigtvcoI«unVK)l™ 465 in a ratio of 5:5: 1 . 

Example 10 
Ink-jet Printing 

Inks 1 to 3 were ink-jet printed onto a variety of papers using a Hewlett Packard 
15 DeskJet 550C™. The CIE colour co-ordinates of each print (a. b, U Chroma "C and hue 
•h*) were measured using a Xrite 983™ Spertrodensitometer with 0*/45 8 measuring 
geometry with a spectral range of 400-700nm at 20nm spectral intervals, using illuminant 
C with a 2* (CIE 1931) observer angle and a density operation of status T. No less than 2 
measurements were taken diagonally across a solid colour block on the print with a size 
20 greater than 1 0mm x 1 0mm. The properties of the resultant prints are shown in Table 1 . 



Table 1 



Ink 


Paper 


% Depth 


L 


a 


b 


C 


h 


Ink 1 


XAckJ™ 


100% 


82 


16 


84 


85 


79 


tnk1 


XAcid™ 


50% 


86 


7 


72 


72 


85 


Ink 1 


Hd Printing 111 


100% 


81 


16 


82 


83 


79 


Ink 1 


Hp Printing™ 


50% 


85 


7 


66 


66 


84 


Ink 1 


HR101™ 


100% 


81 


17 


97 


99 


80 


Ink 1 


HR101 ™ ' 


50% 


86 


6 


78 


78 


86 


Ink 1 


Epson PM™ 


100% 


87 


3 


96 


96 


88 


Ink 1 


Epson PM™ 


50% 


90 


-3 


69 


89 


93 


Ink 1 


Hp Premium ™ 


100% 


84 


13 


94 


95 


82 


Ink 1 


Hp Premium TW 


50% 


87 


4 


72 


73 


B7 


Ink 1 


Kodak Picture™ 


100% 


84 


14 


90 


. 91 


81 


Ink 1 


Kodak Picture™ 


50% 


87 


6 


72 


72 


86 


Ink 2 


XAcid™ 


100% 


84 


11 


81 


82 


83 


Ink 2 


X Acid™ 


50% 


87 


3 


67 


68 


87 


Ink 2 


Hp Printing™ 


100% 


84 


9 


79 


80 


83 


Ink 2 


Hp Printing™ 


50% 


87 


2 


65 


65 


■ 68 


Ink 2 


HR101™ 


50% 


87 


1 


79 


79 


89 
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Ink 2 


HR101™ 


50% 


90 


-4 


49 


49 


94 


Ink 2 


Epson PM™ 


100% 


88 


1 


97 


97 


89 


Ink 2 


EosonPM™ 


50% 


91 


-6 


72 


72 


95 


Ink 2 


Hp Premium ™ 


100% 


65 


9 


101 


102 


85 


Ink 2 


Hp Premium™ 


50% 


68 


1 


78 


78 


89 


Ink 2 


Kodak Picture 11 * 


100% 


85 


10 


98 


98 


84 


Ink 2 


Kodak Picture ™ 


50% 


88 


1 


79 


79 


69 


Ink 3 


XAcid™ 


100% 


70 


40 


73 


83 


61 


Ink 3 


X Acid™ 


50% 


76 


29 


66 


72 


66 


Ink 3 


Hp Printing ™ 


100% 


69 


40 


70 


61 


60 


Ink 3 


Hp Printing™ 


50% 


75 


30 


59 


66 


63 


Ink 3 


HR101™ 


100% 


69 


44 


86 


98 


64 


Ink 3 


HR101™ 


50% 


76 


30 


73 


79 


68 


Ink 3 


Epson PM™ 


100% 


75 


32 


96 


101 


71 


Ink 3 


EosonPM™ 


50% 


82 


16 


76 


78 


78 


Ink 3 


Hp Premium ™ 


100% 


69 


43 


94 


103 


66 


Ink 3 


Hp Premium™ 


50% 


76 


29 


75 


80 


69 


Ink 3 


Kodak Picture™ 


100% 


70 


43 


89 


69 


64 


Ink 3 


Kodak Picture 


50% 


77 


29 


74 


79 


68 



Light Fastness 

To evaluate light fastness the prints were irradiated in an Atlas Ci35 
5 • Weatherometer for 1 00 hours. The resutts are shown in Table 2 where degree of fade is 
expressed as AE where a lower figure indicates higher light fastness. AE is defined as the 
overall change in the CIE colour co-ordinates L\ a*, b* of the print and is expressed by 
the equation AE ■= <AL* ♦ A a* + Ab a 

10 Table 2 



Ink 


Paper 


AE 


Ink 1 


XAcid™ 


15 


Ink 1 


HP Printing™ 


21 _J 


ink 1 


HR101™ 


38 


tnk1 


Epson PM™ 


14 


Ink 1 


HP Premium™ 


17 


Ink 1 


Kodak Picture™ 


39 


Ink 2 


XAcid™ 


16 


Ink 2 


HP Printing™ 


20 


Ink 2 


HR101™ 


30 
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Ink 2 


Epson PM™ 


13 


Ink 2 


HP Premium™ 


17 


Ink 2 


Kodak Picture™ 


39 


Ink 3 


XArid™ 


16 


Ink 3 


HP Printing™ 


22 


Ink 3 


HR101™ 


57 


Ink 3 


Epson PM™ 


8 


Ink 3 


HP Premium™ 


11 


Ink 3 


Kodak Picture™ 


45 



Ozone Fastness 

Inks 1 to 3 were printed onto the substrate shown using a Canon 4300 I J printer. 
The printed substrata was then assessed for ozone stability using an ozone test cabinet 

5 from Hampden Test Equipment. The test was carried out for two and a half hours at 
40°C and 55% relative humidity in the presence of 400 parts per hundred minion of 
ozone. Fastness of the printed Ink to ozone was judged by the difference in the optical 
density before and after exposure to ozone using an Xrite 983 Spectrodensitometer. 
Thus, the tower the loss of %OD the greater the ozone fastness. Results are shown 

10 below in Table 3 and these clearly demonstrate that inks based on dyes of this invention 
display good ozone fastness. 



Table 3 



Ink 


Paper 


OD 


% loss of OD 


Ink 1 


HR101™ 


0.85 


23% 


Ink1 


Epson PM™ 


0.74 


24% 


lnk1 


HP Premium™ 


0.99 


1% 


Ink 1 


Kodak Picture™ 


0.98 


4% 


ink 2 


HR101™ 


1.02 


12% 


Ink 2 


Epson PM™ 


1.01 


8% 


Ink 2 


HP Premium™ 


1.13 


0 


Ink 2 


Kodak Picture™ 


1.17 


3% 


Ink 3 


HR101 ™ 


0.68 


40% 


Ink 3 


Epson PM™ 


1.03 


10% 


Ink 3 


HP Premium™ 


1.31 


-9% 


Ink 3 


Kodak Picture™ 


1.12 


3% 



(32) 



JP 2004-533496 A 2004. 11.4 



WO 02/072715 PCT/CB02AJ0973 
14 

Inks and tnk-iet printing 

The compounds described in Examples 1 and 2 may be formulated into inks by 
dissolving In a suitable BqukJ medium and filtering the solution through a 0.45pm filter. 
For example a suitable ink comprises 3.5 parts of the compound in 86.5 parts or a UqukJ 
5 medium consisting of. 

5 parts 2-pyrrolidone 

5 parts thiodkjtycol 

2 parts Surfynol™ 465 (a non-ionic surfactant available from Air Products Inc.); 
and 

10 83 parts water. 

When ink-jet printed on to paper, the inks provide prints which are a bright yellow 
shade with a high water-fastness, good fight-fastness, ozone-fastness and a high optical 
density. 

15 Further Inks 

The inks described in Tables I and II may be prepared wherein the Dye described 
In the first column is the compound made in the above example of the same number. 
Numbers quoted in the second column onwards refer to the number of parts of the 
relevant ingredient and aB parts are by weight. The inks may be applied to paper by 
20 thermal or piezo ink-jet printing. 

The following abbreviations are used in Table I and II: 

PG = propylene glycol 

DEG = diethylene glycol 

NMP = N -methyl pyroJfidone 
25 DMK = dimethyfketone 

IPA = isopropanol 

MEOH = methanol 

2P = 2-pyroliidone 

MIBK = rnethylisobutyl ketone 
. 30 P12 = propane- 1 ,2-diol 

BDL = butane-2.3-dio! 

CET= cetyl ammonium bromide 

PHO = NajHPO< and 

TBT = tertiary butanol 
35 TDG=thiodigrycol 
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CLAIMS 

1 . A process for coloration of a substrate comprising applying thereto by means of an 
ink je! printer a composition comprising a medium and a compound of Formula (1): 




Formula (1) 



10 wherein: 

A is optionally substituted aryt 

B is optionally substituted arylene; and 

R' and R* are each independently H or optionally substituted aDcyl. 

15 2. An Ink-jet printing process according to claim 1 wherein in the compound of 
Formula (1) Ate optionally substituted phenyl and 8 is optionally substituted phenylene. 

3. An ink-jet printing process according to either daim 1 or claim 2 wherein in the 
compound of Formula (1) R 1 and R 2 are each independently H or C^-alkyl. 

20 

4. An ink-jet printing process according to any one of the preceding daims wherein 
the medium is a liquid medium. 

5. A substrate, especially paper, an overhead projector slide, a textile material, a 
25 plastic, glass and metal, printed by a process according to any one of daims 1 to 4. 

6. A composition comprising a compound of Formula (1) as defined In any one of 
daims 1 to 3 and a medium which comprises a mixture of water and organic solvent or 
organic solvent free from water wherein said composition has a total concentration of 

30 divalent and irivalent metal ions of below 1 000 parts per minion by weight relative to the total 
weight of the composition. 

7. A composition according to daim 6 which has been filtered through a filter having 
a mean pore size below 10um. 

35 

8. A composition according to either daim 6 or claim 7 with a total concentration of 
divalent and bivalent metal ions of below 100 ppm. 
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9. A composition according to any one of claims 6 to 8 which is an ink-jet printing 
or a fiquid dye concentrate. 

S 10. A compound of Formula (2): 



X is a water-dispersing substiluent; 
p is 1 to 5; and 
q is 0 to 4. 

11. A compound according to claim 10 wherein the compound of Formula (2) each X 
Independently is sutpho or carboxy. 

12. An ink jet printer cartridge comprising a chamber and a composition wherein the 
20 composition is in the chamber and the composition is as described in any one of claims B 




Formula (2) 



10 



wherein: 



to 9. 
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